CA) as described (7) . The CD4+ T cell-enriched population contained greater than 98% CD4+ T cells as assessed by cytofluorometric analysis. To deplete NK cells, we treated mice with anti-asialo GM1 (ASGM1) on day -4 (1.5 mg intravenously) and day 0 (350 pg intravenously) (7 (Fig. 1A) .
To test this prediction, we generated transgenic flies bearing a heat-inducible copy of per, termed hspcper (Fig. 1B) (11) and in their phases (9) . With this strain, we then induced PER at various times throughout a circadian cycle and measured the phase of the resultant locomotor activity.
Because temperature pulses elicit phase shifts in many organisms (12), we first determined the effects of temperature on wild-type D. melanogaster locomotor activity rhythms. We administered short pulses of the heat stimulus throughout the circadian cycle and determined the magnitude and direction of the ensuing phase shift; plotting the average phase shift (13) as a function of the circadian time of the stimulus yielded a phase response curve (PRC) ( Fig. 2A ). This heat PRC is similar to results obtained with light pulses as the stimulus for phase-shifting D. melanogaster locomotor activity (14) . Depending on when the temperature pulse was given, the activity phase was delayed, advanced, or unchanged. Both delays and advances reached a new steady state within one circadian cycle after treatment with heat (9).
We applied the identical temperaturepulse regime to per+;hspc-23a flies and a different PRC was generated (Fig. 2, A Because it is likely that the PRC generated for per+;hspc-23a flies (Fig. 2B ) results from the cumulative effects of both temperature and HSPPER, we subtracted the values obtained for per+;hspc-23a from those for wild-type flies to generate a PRC that should better reflect only HSPPER (Fig. 2C ). Between CT9 and CT17, transient increases in HSPPER elicit phase advances much larger than those elicited by temperature alone ( Fig. 2A) (Fig. 4) . The induction of HSPPER during the rise and fall in wild- experiments were performed and data were pooled. Every time point consisted of 16 wildtype (Canton S) and 16 per+;hspc-23a flies.
Flies were first subjected to four cycles of 12 hours of light and 12 hours of dark followed by three continuous 24-hour dark periods. On the fourth dark period, flies were incubated for 1 hour at 370C, and subsequent behavioral data were collected for each fly (25). Only data from those flies that fulfilled the following criteria were used for Fig. 2 : (i) endogenous periods between 23.5 and 24.5 hours; (ii) no changes in endogenous periods greater than +0.5 hour after the temperature shift; and (iii) strong rhythms [that is, a power setting greater than 10 (25)] before and after the temperature shift. These criteria ensured that PRCs (Fig. 2) were derived from flies with significant locomotor activity rhythms that also did not experience stable period changes after the temperature pulse. The circadian time is almost identical to Zeitgeber time, and we therefore use the term circadian time in this context. We determined the activity phase before and after the temperature pulse by identifying the activity offset for each activity peak, after the data had been filtered as described (25). The activity offset was defined as the time where the activity was 50% of the peak value, after that peak had occurred. The location where the next "average" phase offset would occur, had a temperature shift not been imposed, was then calculated by the method of least squares. The activity profile for the day when the temperature pulse was applied was not included in this average phase determination. The difference between the average phase offset before and after the heat pulse is the phase shift.
14. M. S. Dushay et al., Genetics 125, 557 (1990) .
15. For example, at CT15 81% of wild-type flies show a delay greater than 1 hour, whereas 76% of per+;hspc-23a flies show an advance greater than 1 hour (9). Under the same conditions, two other independent lines bearing a heat-inducible copy of per also showed significant phase advances, in these cases at CT13 (9). 16. To visualize HSPPER, we subjected per+;hspc23a flies to conditions identical to those of flies used in our behavioral studies (Fig. 2) . At the appropriate times (Fig. 3 (Fig. 4) . ,,., ·:.·.·:.:.,.·:·:·:·:·:·.·:·.·:·:·:.:.:.:
